In this study, the author examined the validity of MATH 105 as a prerequisite to MATH 201. The data for this study was extracted directly from the examination results logic of the university. Descriptive statistics in form of correlations and linear regressions were used to analyze the obtained data. Three research questions were formulated and the collected data were analyzed using Minitab 16 statistical software. Some concepts of Graph theory were employed to answer one of the research questions and the other two using some statistical tools. The findings revealed that MATH 105 is a powerful predictor of students' performance in MATH 201. It then became obvious that a poor performance in MATH 105 is tantamount to a subsequent failure in MATH 201 while a good score in MATH 201 is a green light to passing MATH 201. Furthermore, it was recommended that MATH 105 should be retained and even thoroughly enforced as a prerequisite for MATH 201.
INTRODUCTION
One of the important goals of curriculum development and evaluation at departmental level is to standardize and validate the prerequisite and corequisite courses in the institution. In Ahmadu Bello university, MATH 105-Differential and Integral Calculus has long been set as a prerequisite to passing MATH 201-Mathematical Methods I for undergraduate students of science education department, mathematics section. As an educator, it is of great concern to determine the significant effect or otherwise of MATH 105 on the performance of students in MATH 201. This is very crucial most especially now when the alarming rate of failure in mathematics attracts public attention (Ali, 2013; Olatunde, 2009; Salman, M.F., Mohammed, A.S., Ogunlade, A.A. and Ayinla, 2012) .
Mathematics is simply a way of describing relationships between numbers and other measurable quantities. It can express simple equations as well as interactions among the smallest particles and the farthest objects in the known universe. Mathematics allows scientists to communicate ideas using universally accepted terminology (Zakariya& Bamidele, 2015) . The fantastic outcomes of mathematical findings on our everyday activities cannot be over-emphasized. In Ahmadu Bello University and most universities in Nigeria, MATH 201 is a mathematical method I that contains topics such as Limits, Continuity and Differentiability, Sequence and Series, Partial Derivatives, Differential Equations, etc. It is a 3-unit course that is compulsory and a prerequisite to most courses in the faculty of technology, physical sciences, environmental design and management such as building and mathematics education. This course is offered by the department of mathematics and computer science being taught by several lecturers every year. MATH 105 in parallel is a Differential and Integral Calculus course that contains mainly functions, differentiation of functions and some techniques of integration. It is a 2-unit course that is also compulsory and offered once in an academic year for undergraduate students. Despite the resources and the commitments of the department and the students to make MATH 201 a great one, the result is always woeful year in year out in virtually all the universities in Nigeria. In fact, Nigeria is facing the problem of poor performance in mathematics not only at university levels but also at all levels of education in the country (Georgewill, 1990; Obomanu & Adaramola, 2011; Salman, M.F., Mohammed, A.S., Ogunlade, A.A. and Ayinla, 2012; Umar, Adamu, & Sadiq, 2014; Zakariya & Bamidele, 2015) . This prompts some departments among other things especially science education to set MATH 105 as a prerequisite to passing MATH 201 for their students.
Studies on the predictive powers of prerequisite courses are scattered around the literature most especially outside the Nigerian domain. Researchers have studied some prerequisite changes in mathematics, its effects on students' performance and some methods of assessing these required skills (Evensky, Kao, Yang, Fadele, & Fenner, 1997; Huang, O'shaughnessy, & Wagner, 2005; Johnson & Wang, 2012; Jones, Kouliavtsev, & Ethridge, 2013; Ritchie, Rodriguez, Harrison, & Wates, 2014) . Lochet. al in (Loch, Jordan, Lowe, & Mestel, 2013) investigated the effects of prerequisite calculus skills on the performance and perception of students using screencast method. Some other studies have also been reported on the automated review of prerequisite materials and the ill effects of lack of set theory as a relevant prerequisite for some college mathematics (Dogan-Dunlap, 2006; Levy, Shearer, & Taylor, 2007) .Unfortunately, most of these studies are either on different subjects other than mathematics or in countries other than Nigeria. After extensive and exhaustive search of the literature MATH 105 has never been validated as a prerequisite to MATH 201in any part of Nigeria despite its great importance to every academic planner. This present study was aimed at validating this prerequisite from both the content and the statistical point of views and thereby fills the gaps.
SIGNIFICANCE OF THE STUDY
This study was embarked upon to bring about progress in Mathematical Methods I. The findings of this study will help the departmental curriculum evaluators and academic monitory committee to determine whether to retain or discard MATH 105 as a prerequisite to MATH 201. Students' advisors will find this study very useful to predict the performance of their students in the target course from their results in the prerequisite course and thereby offer appropriate counseling. It would be very useful to school psychologists, university administrators, counsellors and educators who are
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OBJECTIVES OF THE STUDY
The objectives of this study were to:
i.
Validate the contents of MATH 105 and MATH 201 by determining the connectivity between them. ii.
Determine the relationship between the performance of students in the prerequisite and target courses. iii.
Compare the performance of students that took the prerequisite course before taking the target course to that of the direct entry students that do not take the prerequisite.
RESEARCH QUESTIONS
Based on the aim and objectives of this study the following research questions were generated: i. How connected are the contents of MATH 105 and MATH 201? ii.
Is there any relationship between the performance of students in the prerequisite course and the target course? iii.
What is the difference between the performance of students that took the prerequisite course before taking the target course and that of the direct entry students that do not take the prerequisite?
METHODOLOGY OF THE STUDY
This study was divided into three parts: A. Connectivity between the two courses via content validation B. Correlation and Regression Modeling C. Comparison Modeling In part A, the connectivity between the target course and its prerequisite was investigated by constructively converting the contents of the courses to a graph. The vertices of this graph are the contents of the courses and there is an edge between any two distinct vertices if and only if one content is a necessary knowledge required in understanding the other. The connectivity of this graph was studied to establish how connected the contents of the target course and its prerequisite are. In part B, when examining how well the MATH 105 is a valid predictor of a student performance in MATH 201 three possible measures of student course performance were considered out of which one was selected:
i. Points or scores ii.
Midterm grade iii.
Final grade The most common measure used is final grade. According to Keith, et. al in (Keith, W. and Michelle, 2013) , the use of a final grade is attractive because final grades are accessible from a computer database. However, the difficulty associated with using final grades as criterion measure is that students who withdrawn may not be included in the analysis. For the purpose of the correlation involved in this study coupled with the fact that scores are parametric and readily retrievable from examination logic database the author decided to use the scores. In part C, the scores of students who took the prerequisite course before taking the target course was compared with that of the direct entry students using t-test.
Sample and Sampling Procedure
The target population for this study consisted of 472 undergraduate students in the department of science education, mathematics section at Ahmadu Bello University. This population was partitioned into 289 direct entry students (D.E) who were exempted from this perquisite course and 183 students (Jambites) who took the perquisite course. Meanwhile, 60 students from the first partition were selected for comparison modelling using t-test. Table 1 shows the details of the perfect matching of the scores for both MATH 105 and MATH 201.
Data Analysis and Instrumentation
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RESULTS AND DISCUSSION
This section was divided into three parts based on the objectives of this study and a due consideration to answering the research questions. A graph G is said to be complete if there is an edge between every pair of its vertices. It is good to remark that a complete graph has the highest connectivity. For a good introductory book on graph theory see (Chartrand, Lesniak, & Zhang, 2011; Wilson, 1998) . To investigate the connectivity we constructively convert the information in Table 2 Following from the C-graph in Figure 1 it is clear that the graph is complete and every complete graph has the highest connectivity. In fact, to disconnect this graph one needs to remove all the vertices until only one vertex is left without edges. Therefore, there is a very strong connection between the contents of MATH 105 and the contents of MATH 201.
Part B: Correlation and Regression Modelling
Beyond contents validation additional evidence is required to ascertain whether or not students are likely to succeed in the target course unless the student has met the proposed prerequisite. The collected data in Table 1 was analysed using the instrument described under instrumentation. The following shows the correlation and regression outputs respectively from Minitab 16 statistical software. Result from Table 4 reveals that and P-value of 0.029 (<<<<0.05) which is statistically significant at  = 0.05 level of significant. Hence the null hypothesis H0 again should be rejected and invariably the alternate hypothesis H1 should be accepted. Therefore, a unit change in the scores of students in MATH 105 will significantly cause a change in the performance of students in MATH 201. Besides, Table 4 provides us the regression equation:
This is a powerful tool in estimating the likely scores of students in MATH 201 from their performance in MATH 105.
Part C: Comparison Modelling
In order to completely validate the predictive power of MATH 105 on MATH 201 we set to compare the performance of students (Jambites) that took the prerequisite course before taking the target course to the direct entry (D.E) students that do not take the perquisite. The Table 5 shows the scores of 60 Jambites and 60 D.E students in MATH 201. This date set in Table 3 was analyzed using Minitab 16 statistical software and the output is shown in Table 4 . It is pertinent to remark that the same data for MATH 201 in Table 1 is repeated here while the only additional data is the scores for the direct entry students.  What is the difference between the performance of students that took the prerequisite course before taking the target course and the direct entry students that do not take the prerequisite? In order to answer this research question the following hypotheses were generated: H0: There is no significant difference between the mean performance of Jambites and D.E students in MATH 201 H1: There is significant difference between the mean performance of Jambites and D.E students in MATH 201 Table 4 reveals the estimated difference between the mean scores of Jambites and D.E to be 13.13 and positive t-value of 4.68. Since the P-value is 0.000 (<<<< 0.05) it follows that the mean difference is statistically significant. Hence the null hypothesis H0 should be rejected and invariably the alternate hypothesis H1 should be accepted. Therefore, there is a significant difference between the mean performance of Jambites and D.E students in MATH 201. Besides, as the difference = mu (JAMBITES) -mu (D.E) is positive it can be deduced that the performance of students who took MATH 105 before taking MATH 201 is far better than the performance of the direct entry students who did not take MATH 105.
